\ 




f ^r*- 0 -V^' dr*^ ^j-Li-Uj^ 



44 J& 

(wJLkll ; aJLJL> cutis' c ajLJu^ ^Iji^i^Lj *L^*yi ^Jlp i^L? ^ liMkJl j 

A*»oJj yp 

^L>J| oLsl£Jl y ^^iJj ^ dU ^Jo ^ jJl sL^Jl! ^L^SGl ^L-VL IwU c Jj^aiJl ISjlp 
i^kJl dU ^Ji2J iJUJU jJjJI yJl ^ <. ^yU-S' ^Lo! ^Jip l^J ^ ^1 j 

.A3 ycJl ys wby 



v. 





r 



5J-I obsisai J\^SS\ Jl\ : J$iitJ-MJt 

5J-i obnsai aL^-\/ ^l^Ji ^ jJi !tf ii*if<>AiJf 






^ objj^Jl oJift cij^Jl objLSGl oL>J ajjjj^sJI ajj^JI cj\zjy>d\ i^Lol ^1 jJl **->j\ illi* 
Nucleic ajj jJI ^L^-^h j Lipids olJL^JllI j Proteins oLJ j ^Jl j Carbohydrates oljJu* j^Gl 

j j&Sj .acids 
.Biological Macromolecules 

cj\ jJcuJI Ja^>j cj tl ^vj^Jlj t^b^i^Vlj c^LiJlj c^o^>ti!lj ci!i^*>LJl ! Jjl* oljL^Jl ^ ISwip dLjJ 

.dJUS 



0* 



4J jtajj C.J jJl ^,Ja;J 

->U j^L^o (J j d«j>tJ!j AjjJaillj aJu^JI iwoljjJl ^ diiij ^ lg) • 



fL~^ ^i^ll v^jdl J J 11 ^ 

.4J-I 



.<yU ^SlSGl l$io j jScj ^1 jil ^ 




Tissues a^J^I L^Jb Organs ^U^p^li t Systems oj^-^M iil^gi 

.Organelles oLs^Jl ^ cCells L*>UJI j 

jl Jb>J ca^I oLjISCiI ^^S^l JuJl^iSI li* L*^u lo ISIj 

.olji^y 1^1* JS' JjSc. 

^U^Sfl j Proteins obJ j jJl j lipids J j-aJl5I j Carbohydrates 
cj <J j%^>Jl objj^ ^ Nucleic acids ajj yS\ 

*LJ| :Jio ajj^JI ^ oUjJpJI Lol .Biological Macromolecules 





^Ul iuliJI Olj>Ac jJull ( V) J£-uu ^ij-aJI jljJ^I ^LlfiLo Vi Mil 



■>< 

JSC! ^r^" ^ < * ,/? " 
.oIjl^JiJIj oIjJLa ^j^SvJI 

.oIjlJlJI j 

.aJ-I oLsl53l L^U- J^b aSIUI 

.oIjlJiJI j 



ft I *r < h fm tl 



Carbohydrates 

Monosaccharides 

Disaccharides 

Polysaccharides 

Lipids 



oljJLJfcjjjS" 










~o — p— o- cm, # T V r 

H ^T H 


DNA 







Biological macromolecules 2 j-t-i£lt ^Lc>> ^1 ^_Jl ljQjJ^JI 



L^cw<j^>- oLS' j^Jl oJjfc ^ j*^ 6 ^ Lo->&^»- jJcv^l 



pI*Jl : Biochemistry ajj~*JI 

ywl cj\zjy>- ^UjL j j5co ^ j ^polymers ol j^J ^ 
.Polymerization o ^JlJl L _ 5r o~~J aJu^ Monomers ol j^J j^Jl Ljr o^ 



Carbohydrates lj! j ju& ji^l 

J^J j .Monomers cj\ 

L^J 1 ^y,/?o Lji« j t(CH 2 0) n <ul*Jl i^w^JL l^p j^xjj . cJLJVl j oLj-^jJI j oL> ^SLJl !oIjwUa^j^5\JI 
^ JjJlLJI : Jio iAiJl (j^J ^^Lol o ^SCo oljJu* j^SGl :L^Jl *L>j ol jJLj^^SnJI ^ 

: ljIjJUA ^JjSLll ^LiJ^j L-CiS jUll 

:Simple sugars 4 hi mill CaLjj^ mil :^jl 

Monosaccharides i^U-l oL^SL* j cJaii Jb-I j *(jy>- OjSo jl Lol ^L^SGl L^S' 

CH OH " ^ ° J L ^'^ Disaccharides 

: Monosaccharides ioU4 # 
H C OH ^ ^ 

l\P H |/l ^jj^JIj ^^Vl JSC Ju^ djjj&\ oljS iLJ^ 

H OH . o)ji 

.i,iU-Vl oL^sLJ! cFructose jjxS' jiJl ^Glucose JjS'jJbJl :ioU-Vl oL^SLJl ilial 
(J«i £U.*J) .Ribose j^JI j tGalactose j j^NUJl 



:Disaccharides iJbjoU^Sw* # 

^Sw>) ^3 (^JsjJl ^5w>) jjS'jJj*- ^c^J^r <j-° 0 j&ij (^w^SJl Sucrose Jj ^SwJl 

*(£y>- j JjS'jl?- 0 j&i i£^\ ((j^' j^^) LactoseJjiS'^Ul j tlLa jJaJ j>3 ( aS'I jiJl 

.JjS'jJbJl ^ ^i}^ dr° ^J^d c^^Kj^^Jl ^SL*) Maltose JjilLJ I ^SL* j cj^iS^U- 



CH 9 OH . . , 
I 2 JjSj^r 

H C- 

'/h 
I I 

H OH 



HOCH 2 
I 

C 



-o- 



HO 

I. 



H 
I 

T 



H 
\l 

C C CH,OH 

I I 
OH H 



: V^t oh5l£)l l£U J*-b SSlkJl oLUp ^ a^USfl oL^Jl jj* * 

:Complex sugars Sjiudl Obj^ mi!) +4 

oJuJljJI oL^SLJl illol ^yj j cAj^U^^I oL^SLJl j» j jSio Polysaccharides SJuJlp oL^SL* ^ 
jjS jl>- c~>\zjy>- jjo JjSco ^fua j (.Glycogen ^SCJbJl j t Cellulose jjLJlJ I j cStarch LlJl 




j-fumJI v>£ cQjjjLfUl i^sUjQ-C JdLijjJ :cjLujojJlg cLbjjjJiJI i-iLLf) ^lo JjolgJ 



H 
I 

H C 



H — C — 



M C O — 



: Lipids ljIJU-uAII 

OjjjJlj cFats j j-ftjJl JlIo ^Ja^s^vj olwL^J jt-^jJj c4^JL>ti<Jl oLS" j^Jl ^ ip \^ 
J±« 4ii*L<Jl oIJl^JJI j (.Phospholipids oIJl^J jjLu jiJl Jio SJii*^ olJL^J j t Waxes ^j^lll j cOils 
: Ji* A^JaiJl jJ> oLJuJl ^ <-j jJg j c^LJl ^ jLjjJiS iLli ^ Lf^^r j cSteroidsolJbj ^i^^/l 

Fatty acids ^U^l o^Aj ^UJl ^ oIjl^JLSI j jScS 
4j J j>t5' jj^ J jj^Jl>Jl j ^Glycerol J jj~*A>- wb-l j *e£^>- j 

.OH Jljs^SjjwLj* olp 

Jl^>o .ajjJj>JI ivJLp^l c_^S' ^ jt-^o jj^ l^Jj 
• ^ cij^ JjUS' J^JUJI jj^J ^1 olwUJJl 

jl oUI ^lalwvj I^JL/2jL>j cjLJ^I j jl j^>^\ 

. Jii-I Ji^I ^JjU- oliJs oiJ^I »(A) JSJu 

.Olwbj jl^Vl ^ US' 



I 



Fatty acid 








Fatty acid 




© 




Fatty acid 




© 




ijj^jJl ^U^-Vl J^L^ j-* ila :r vJl olwUJllI j^Sio :Simple lipids ikj^Jl oIjlJLJI ^ 

j j5co iljU j j-ft^ jp 'Oils OjjjJl 




(^^^j o l) jJfcjJl ojjb (Jjl-oj 4*jLjJl O^jjJl 



J^i) ^r" c3 ^ L5 ^- 
L^jI cj jjjJI ^ j-^^Jl :Fats j jj^jJI 

^U^-l Jl^Laj j-fl j jSco :Waxes ^j^lll 

L^S' ^ J^*--^ : Complex lipids aJLiuJI olJu-JLlI & 

oUUl ji jjt Jaju ^JJi ^ili :( ^ * ) js^ .Phospholipids 
4^xJ ^j* j caJI jf>Jl j a-JLJI L!A>Jl a-JLp! ^ J^tjj oIJl^ [Phospholipids olJL*J jjL* jiJl 

^Ul JJb^JL SJi2^Jl j ik~Jl oIjuJlSI Ji^J oIjlJ [Derivative Lipids SiuLjl oIjlJDI * 

.Cj\j y* j^Jl ^y^j J j ji-J jSGl L^jJlLoI Hydrolysis 



^jj j5" j^-^- 




ri h m ijJI <_ilLf> ^lo JjolgJ 
: c SuLolC JdLujlj loLujajJIg ' 
- cjIojjjJLII vJlc ULujLfiJI 
^ jLoJJI rULi ; k> ' ; JoLujlj 

^juojg-fiJ JoLujJ - 



H 
I 

H-C-O- 



Fatty acid 



CH 3 H H O 

III II 
H C -N-C -C -O-P -O -C -H 

III I I 
CE H H O H 



h - c - o — Fatty acid 



0 




(Ja2a ^Up^U) 




(grpteins and Nucleic acids); 



Proteins lj LLjj 

^LjLSvJI £^>J i^S' ijJl olio j jJl JlSwJ 



15 



o^lv^Jl J LgJl US' cAjjAiJl a^Ip^ 

ijr^j cy^ij ^iitvij ^wUJij *u^p^Mj ji^j^ij 

^y^T p^***J jA>^ L £^\ oLj j-o j^Jlj oI*jJ2^M jl Lj5 Cjt-wvJ>Jl 
oLj j jJlj cOllJj jJl L^IdJj j*^>cJ1j i>j-^>cJl oLi^-xJl 







■MHH^Hi^KHiwEiEP 











jliJjjJl ^ *L»»L»! Sjj^aj olJlj^l (J jjjiJij ^iij^Mj Oj^SoJi <lSCJi j j5\£ :( ^ T ) ^JSLo* 



.4jj jJl 



ul T 1 h trip tl 



Protein 
Amino acids 
polypeptide 
primary structure 
Secondary structure 
Tertiary structure 
Quaternary structure 
Nucleic acids 
Nucleotides 



A 



.ijwwoVl ^Uj^Sfl ^ (Ol j^J J^) 



:Amino acids iuj-c^l j^Lo^l 

ajApU 4p j^>c^j «/? o o oji y j j5cJ <jww^*y I ^^Lo^^l jl ^ ji! ( \ i JlSw>) Ji^*y ^(jt^J j^Jlj 

oip j^>j>c-<ji Ljj^j cCooh ^^SvJi j^j>c^ a^wv^oj^ ip j <.nh 2 ^j.^ *y i <p j^>^ 



NH 



H 

C 



COOH [J^^iip^] 

4P j^jf 



4P j^jf 




4j ^ScuJl jJl aL^L^j dipeptide wUiJl j^Jl jv-^L> ^L>ol i^^^i 

irf J <jtj^ ^ t^I ^ J • Polypeptide Jlj^JI JuJlp yu a^^H ^U^-^l juJlp jj* 



^^rJ oU>Jl iSLi f ai^-l ./JUJlj .vftSlj .V-JUI J>\+»H\ 



^-~*>Jl ^ c j-w4 J^J^I 4^wvJ ^j^Jlj ^^^-^ ^J^i 



cJ^jVl J! iJjJl S^jVl ^ JSI^JI jA> c5IjjI ^ ^jJl Albumin 

SJjJl cjji^vjJl ^Ip (S j^HJ <j^J ^ri J-*J Casein ^jLSvJl ! JjU Ajjji^jiSl ollJj j^^J c 

- cjULfjgjjJI v>c . o ■■! ^> ll : c 5ULolC JdLujJ :oLujajJlg cLbjjjJiJI t-iLLf) ^lo JjolgJ 



Nucleic Acids ^U^Vt 

ik^l lio JaJ ^Nucleotides oIJlJ jJlS" j-jJl ^^^J a^UI o!jl>- j j^^j jJl ^Uj^^I j jScJ 



( 



C C - 

4 ^^L- J A 



oJlpIJ 



OwLJ j^Jl ^ ^'0*0 (JSlZZi 



{Nucleotides DldLu^dS ±u$\ 

.( W J5w») L^>^jj o(jl>- j j» 

DeoxyRibose jj^j 

.DNA ^ ^ Jc>-Jb ^ ill 

.RNAc^^^ J^-JbjRibose jj^jJl ^SL* <v 

. is^JfcLvJ ^> ^SwJl *^y>z} ( o) ^ij j ^>^5vJ| ojJj J^s^o ;oLL*> ^3 j^y^ ^ 

Jl^-jjj DNA [£J^r ^ T ^^^o^l j ^Jji^l j cG ^1 j>Jl j cA ^^J^P^I • J jir* S^IpIS 
( ^ ) pi j j j^S3l S jJu ij^- j ^iJ SJlpU Ju^J j <y ^ Jb RNA ^ U J^l j jJl 

J»p| j-2Jlj C^^LoJ-Jl ^Sv^Jl ci*^>-L> ( j^oj>J| <wtfJjJ>oj c4 t woJfcL*J ^JsjI jj ^Sv^Jl 



.DNA <. RNA ^ ^ a^j^ijJI JlpI jiJI ^ jjij ( ^ V JSLi) Jb^ 





NH 

i 

o 



[A 



/A 3 

V N 



RNA DNA 

DNA t RNA ^ j£j jyJLl i^jdl i( \ V) JS^ 



J^p J DNA 

Biochips ajj^ ^ JP^ j 

oj^j>-*yi ^ lj~^ Jjzr*^ 



oLL^Jl jLftl jp j Vj^' ^lojl*-Jl DNA Jl J^>o 
cDNA ^jjJl^^^Jlj^^^RNA^ 



. ^suxjgiij JoLujJ :oLujojJlg cLbjjjuiJI <_ilLf> £.0 JjolgJ 




cJLiJl J^laJI 



1 _ L 

Chemife ar R'eact ions inyjBicg anismsj^odi^ 



o j^JUw* o*>Uliill oJla . Metabolism \ oLUj o^Uill oJla 

Metabolism (^l^l J-tl^O <^/V! 

j i JLliJI J>-b 

L^J aJji^JI ^L^SvJl 4SU2JI L y0 % j\J>c^> K i oUj^>JI J^jIjj j^S^Jj 



0 oLSjJ^- 





: Catabolism ^ J^ll * V 

^3 <b j>- j^Jl ioL^SGl Jajl jjJl ^ 4jJI^<J| 4SQ2JI ^j^>J aJu^ 

x Anabolism * LUI : Lu D 



Metabolism 
Catabolism 
Anabolism 
Enzymes 
pH 



Optimum pH ( j^-jjjJ^\ ^1 J\ 



Enzymes ljUjJ^VI 



'tiSUa — iJU> Activation energy Jsl^ aSU? ^Jl ^L^SOl o^UUJl ^b>J 



ipj^o ^L^SOl JpUxJI <±j jwb^ jUw^J Catalyst l5L* OjSC jl <^>o 
.EnzymesoUj^^fl j.* ji>*-Jl I Ji& t Ja^JL^Jl aSU? JJLSj J^j>- 

oJipLv^ J^l jp : Enzymes oUjJ^I 

V^J^ri °^LrT <y* JjSco 

^J^<J| { J*>\ ys]\ j£\ J5Lu tJL^Jl juJlp 

.L^^l^i^l jtJo jl jj^ aJL>JI ^ ^L^SOl o*Apliill Sp ^ ioLj ^^Ip J^J l^Jl ^\ L . Jibj 
.ojl ^>JI i>-j^ j (pH) ^^rr jjJUgJI JjjI J^j^ U-L<^ oUujj^ll 

JJi ^Jlp jl Jb-I j ^ji> ^ysZzxj L^Jl U5 .Substrate cJJLfll oLJl L^Jlp jilaj SJL>-I j iLpLiu o^Uj 




jljUjJJVI 4^1^ j3Jj ^jjJ) J^IjjJI 

.oliaJUJl ^ j>- jj pH ^^w^ jjwL^Jl j c ojl ^>Jl 

i^LiJ ^^v^l UwUp ^gJaj ^1 ojl te^jS &n 

ol j : JcdJ 4-^»L^>- L^Ll>J oLkjJj^AJ ijwJ j jJl 4j^JaJl o\ 

ojl j>Jl oL>-j^ ^ ^ JwO ^3 l^UD :JbO • ^jl j>til 

oib-M U5 c ipUJl aJL^SGI o^lixJl ijUJl dJJij 
.Optimum Temperature ^JlioJl ojl y>^\ i>-jwb oJu* Ljr o— *j j 




^ y» r» s* 



(2\ ia» £12 ( tlaJ 



4^w*»ll<Jl ojl ^>Jl ol>j^ 



p- j-^ ^ cLUS j^jC ^-aS 
.oUujj^/l ^^1 j>J tillwolj^ 



ji-^aJl ^ Jil) ^i^l 5 jl 



^jj^l J?L1j UwUp ojl Jw^j jl ^1 ^^Jl^Jl a^jJlII 

.Ai ^A^sJaJl ^3 J^Jl <^^vJ liLjJ 

Jil UjCsP Oj^j ojl j>- i>-j^ ^1 Jw^j l)I ^1 U^jI Jl2j jt-j^^l 

o j^o ^JpLSJ jt-jJj^AJ ^j^o j^*"l o j^o ojl y>S\ ^ij 4JU>- ^3 (jSvJ j 



rcxjjjyi JdLujJ ^_5ULc ojlj^JI oLaja jjf i^juLolC JdUjjJ :cjLujojJlg H h m ijJI <— iLLf) ^lo JjolgJ 



: power of hydrogen (pH) ^L^v jj jl^I! ^Vt 




Y 


r 




0 


1 






A 
















^AjjLpli NH 2 AJws^I £waUs^ j 

(^J (HLpl J 5 ^ -l^JJ^ 1 JJ^ ^^V 1 ^ 

urrrjj-^ ^ ur^J tJJUi ^r*^ owUp J^o ^j^-jjXj* 
jl ^Jl Jl2j pjjJ^I i*Lij a I j j! *cs> Ji lilj (.Optimum pH Ji*Vl 
Ujwo iw^U- pH ^ Pepsin j^^Jl p^j, !^ioi .c_iSji> 
oU^)M pJi^oj tiUplS pH 4^->> J^o Trypsin y^^Sl ^1 

.V, * pHA^j^^y J^J 




jNanobiopharmaceuticals 2u>iLJ! 2bfcp^l S-ij^V! 

JuU j .Biopharmaceuticals ajj~JI cJ j ^I^Vl ^*>Vp ^ L^oJuki^lj 

lLwb»- j Cjt-wJ>Jl yo 4iwl^lww<Jl L*)A>J| jl *ljs>-Vl ^1 o j^l^o *| J^v^ jj Ajj^VI ^y* JbwbJl 

^\ Ajj^*J| Ajj^VI oJjfc J^-v^ CJ^ ^ j>J c jJ j^S\j jjUI AjJL^I (^JJl J^LfJl jjl^^H wboj 
Ajj^j>J| Ajj^VI J^v^ O^ljU^ O jjL^I JSj (.AjjjIJ ^1 ^Iwbxl^L ^wwJ>Jl yo AjL^JI L*A>Jl 
Ajj^VI jJlP aJLp jllaj Jbwb>- JU^o AjjjUI oUws^vJ>Jl ^IJb-tl^L AjL^JI j%~w*>Jl L>^>J 

AjjjlJ ajj-^ ajj^i oUxiuJl dJUu ^^^Lp jJlWI Jla3 jt-> ^ j cNanobiopharmaceutics ajjjUI ajj~*JI 

. nanobiopharmaceuticals 



^SLo) cj\^y>- oJlp ^ JSwiJ tSj^ °^LrT : Carbohydrates ol jJLfcj^Jl • 

: Y :\ L^O^^Vlj 
<. t j-w> c -^5'*yi j ( ^>- jjJl^JI j j ^j^SvJI olji ^ j ^5co ^L>- jJ j^o oli>^>- [Lipids o(JL*Jl)l • 

.0 jj^SvJl jj^ £jljJ (jO^ ^l^dll oLjwLJl ^ 

jjwL^Jl j o j^Gl olji ^ LiLol j jScS c SJJL*_x> oUj^>- [proteins oLjj jJl • 

.A t Jws>5*yi ^^U^^M ^ iJliJl L^Jlwb^ jj <. ^5 ^J*iy>- Jjj Lf! /^>-j j^Jlj j^^S'^lj 

( ^>*~5'Vl j t ^>- jjJ^fSl ci >^ 4 °^Lrr :Nucleic Acids SjjjJI ^U^-Vl • 

. olwLJ j^slS" j^jJI <tw^l~ol olwb^j j jScJj cDNA ( j-w>c-^5'*yi ji^o ^jjo jJl 
c iJl^Jl Jj>-b d>wb>J ieLwo^ j^Jl oUu_*Jl ip : Metabolism (^IJUJI J^ill) • 

^3 4jJI>txJl 



£LJl* J*>U- ja ^1 j-fl iL^vJl oli>j>Jl ^Iji^i^I L^J ^Sj aJup : Anabolism *bJl • 

ip ^ S^Lj ^s> iJwJ j ^> cJCjj>- j jSco ajj-^ oJlpLwo J^sl jp :Enzymes oUj^VI • 
H + ^>- jjJL^Jl oIJjj! ^Ji>o ^JJl (j^LSJl : power of hydrogen (pH) jjJL^Jl j^Vl • 



i 



i 



I 

_l 



I 



0^1 






► 



f 



1 



Olj nil 



1 




Ujs^ tBJi^l j aJL>- ^ j ^5cj a~>JI oLjISOI (j^^i ^oL>J) JLSCil JSC! i^Lo^l SJi>- jJ) ^ iJUJl 
^ ♦ l5 Lp jujj U^j bj&£ Jli<Jl J^-^ jLJ^I jt-^>ti .L^UJl j-a ^5 ^jip j jScj ^>-^l 

. A>rtf j^p viXjwvP vlLj^o cdXjw^p ^JlS^j <i ^2ifl aJl^p 




j\a <J j d*j>tJlj AjjJalllj aJU^JI <LoljjJl tibi j ^ lg) • 



.oljJ-l j 1>!>U~I SJuJlp oLslSGl 
.o*ASCill J>- J ^^JuJI ^ jJl-Vi ^ 



J^U J-*J ^SsJl <^^S jJ I- g • 

.^yjjtAJl *Ll*l] jJJllI *w^5"JL]I ^r~> • 

.oLl?jj ^ j-^~l j^^r^ ^— ^ J* ^ ^r*^ * 

.aJI jjJ-I j a-oLjJI aJU-JlJ J^will jJI ^ • 



4> 





fell meorff 



JuJlp l^<di*^ j ^ j : ^ t ^l jJl j ^L^l j cL^xSCJl : Jto Unicellular 
.jU^iSM j j>Jl j t jLjVI : Ji* Multicellular l!>UJl 



| Diversity of cells b I £>o 






^ytJaJl l^>^ uix^ V * * o j\SCj L}\sU ^ 4P j^jf »0 ) J&u 

^LiJl L^iSCoo ^^Jl jjLSvJI jt-^>o ioLo Swb^ j iiJUJl 



01 T 1 h tl 

Cell theory ^jlil Aj^iiJl 

Light microscope 
Electron microscope 




?U>o- ^Sfl L^io J\j cUU^ yw^Vl L*>UJI J\ ^Jb- i& 
i^s^Jl iJUJli ^Lgj^jj ^1 cJsUS jJl j L^UJl JSLi aS^p iJL* j 



Cell theory 2L>^bJt 



: (Robert hooke) o 

. o ^Jcs^Jl o ^>t>cJl jl o l5 1xj ^1 j Cellula AJwJ*>Ul idlSOl ^ JxJLo ^»\ j (aJi>J|) l^i* 

:(Antonie van Leeuwenhoek) J^iiJ jii 

j^5o ^Lp ojJJLSJ aJ ^1V£ ^Lp Ja^^vj Aplly? oL-owbJl 0 Jjts ^|jj>cl^lj ^Lkl^lj coL^JLjJI 





.i3 jli ^UJI «— » j^L- j ^SL« :(V) JSLa( 




: (Matthias Schleiden) jjjiLi 

^jj> Jii j .\£k>- J j&j oULJl ^o^r jl ^Isi^l a \ ATA aIp J^l jt-!^ 

.0 jJL*^ ^ ^>-T ^UJlp J^L>&jI j <w?L>Jl ajUtjI ^Lp Uu* 

:(Theodor Schwann) ji^j^j^ 

.l£>U- oJSco oUI ^L^-I jl ^Ir^l Jl a ^ AV<\ aIp y 



: (Rudolf Virchow) j-oj jrji 

oJb-jJl iiiJl jl a^AOO ^lp £W?jl J^Jl 

objlSGl io^Jl SJb-jJl LgJ c^U- J>\ iiJijJl 

Li^ M SJbJb>Jl L*>UJI jl Jip oJLS'b isUs>)/lj <.^L>JI 
.LfLi O j>- j» culls' (J y>-\ \£k>- Ml 



.i^l oLslSGl £^>J S^L*Vl 4 t iJ^ jJl olwb- jJl ^ l*>UJl 



Development of Microscopes LjbjSu* j jiLuJI j^iaj 

j5L^ j ^SL<Jl) j^pt-JI 015 j . JJi^cill j ili^^LJl Jlp ^LJbJl ojJlS oLj J^ jjlaill IJl& ^Sl ^1^- 

: Light Microscope <Ji lj jSw jjiLj^l I 

^L^iVlj i^J jJl i^>Jl oLolSvJl ^ ^dSsJl ^5\j Jp ^oJoj c^plis^Jl ^ j-s^Jl jl ^^^Jl * j-si> JLp 

j-*2-5l iLib ^o-^J Lg-x^Ja^j j^p jt-^t^Jl o ^Ls-Jo *y 1 ^wsS' ^j^a^t^j t<U>cJl 

^ JlS' ^5sj o ji! lij ^L^>Jl L^>slp- ^ oJ>s ^ o ♦ ♦ ^\ Ju^aj Jl?- Jl ^LJ»Vl ^~5o j-s^Jl j^->=^JJ 

.4j>c-s^lj j^P 0J J-V^J I 




^ cLojjJaj i_JLf> jjoJI j 1> 11 rOlarijUul :<_sUj0lC JdLujJ :oLujajJlg cLbjuuJiJI <_jlLf> £jo JjolgJ 

: Electron Microscope jj^SUVl lj ^SL« 

I *UUJl |jb 

ajjULs ^jjLJi aJLp j (.^icJi aJIp (jj-s^ j^i?7 aj j j£]y\ 

j </?*) i>- jj jl Ajj jJb A-^iLi Jp ^LwwJ>-*y I Oj j^? J^Sl^J J 

. A»^*» 




.^LuLp^ Ljtjl^4 | 

j-&Ut-<J| ^|jj>cl^| O^Ut-o 



Scanning) ^*>LJl ^ j j-^^' ^ j^*** J j^V*-^' -U-a iJ j j^^H oL^Sw j ^SwJl jU- JL?-^j 
iibJl ^j^SnJ^I <^^5wj^5wJIj caJL^JI ^Ja^ ^ ^Juki^uj (electron microscope 

.L^UJlJ aJl>-Ijl!I c^S'I ^ ^J^zi^jj (Transmission electron microscope) 

.(° j^-i) Asuij j>j j^>^J' ^^a^' ^i>- « jj-^ 







.<jdbU Jo jj^aii J% j jli .(8 900 x^>Ju^JJ SjS) iiUl 



- ^juxjgiij Jobiij :oLujojJlg cLbjuiuill *_jLLf> o JjolgJ 




Cent 



Cell parts 2L0flJUtJ^i 



*lJL*J JJ^Ip-c^O iw^J^J JJ J ^ Ails' ^jA *Lw^L-*>] OJ J-*/2J L>^J>cJl o ^Sco 

.Cell organelles 

cu jLqjQ i^sJjO-C JdLuju :oljjj3jJlg fi h ill iill c-iULf) gjp JLplgj 
cuJIg.j^ II cuJLfiJIg cujUJLII cbJAJI 




yi-i j ^jL^i aJl^ju jj^ji jji ^ j 




ul y \ h m<i tt 



Cell membrane 




Cell wall 




Cytoplasm 




Nucleus 


ol 


Cell organelles 




Chromosome 


1*^^,^501 




^>j%jJG^I a^JJI 


Endoplasmic reticulum 


Golgi body 




Lysosome 




Mitochondria 




Centrosome 




Chloroplasts 


f-l j-&>- olJ-Jiwo*^ 


Ribosomes 




Prokaryotic cell 


ol jJl <J jl <JL>- 


Eukaryotic cell 


ol jlll 4JLJb>- aJl>- 





AJL^IUiU ,(V) js^ 



* Cell wall 2LdiJl jlJL>.«V/l 

ZiL^yii cell wall jl>- jlJ^ L^xSCJl ^y^j j eJUJaJl j oLJl L>M>- JsUj 

4^*>L*1 o j Oj^Cjj (,[j^k>z\] jt-^^Jlj ajLj^>cJI j!w\j>cJI Ijj* jijjj jJj>cJI *UL*Jl 

.5j ioiJJi 



ljjj> 4jj1>JI jJL>Jl lPjH 
^..dlgl! Juol jaJ J ^L> jl! 4^o jUlo 

^L^JJI Jb» jj& US' 

Co ^Jw2Jl <L~JL*Jl oLjLJI 



U^U j|JL=>- 




m 0 



% Cell Membrane (plasma membrane) (^J^J* ^LaJtfl) 2LdiJI *L1£ 

•4-A>Jl ^j%jJj jJl jLlil ^> c_JU- ^J) ijliJl ^Ij ^Ij^Jl jj y> jtJi^ ^ jjOj 

(*UL jLjJJl! iLUJl J5 p) *LJU i^jlSGl l^S L.T .5JUJI J^bj ^jU- ^Ul jj| (*UL jljilS 

.( V A JlSLiI) pLuJI 0 ^£>- J>-b o>- jii 




UiU pLLp :( <l) JS^ 



cuJAJI ijjq I £agjoJ fO.j on'i ^ ni > h'i JdLujlj :oLujojJlg <t h m ijJI t-iLLS £jo JjolgJ 



* Nucleus SI >tfl * Qfb 

j .^jU^Jl jl (jj ^SGl JiwJl Jl>-Ij Lo IIIIp j c j^p^JI c^>J Ul ^1 aJi^JI oLap jl 
Nuclear membrane ^J*>UJl jl ^L^JJl ^J^j* Lg_> Ja-^oj ciAiJl Ja^ j ^ llllp ol ^Jl 

.^j!AjjI : wcJ|j ol jJl U_i ^1 j^Jl L^J*^j>- 

^^Ip (j y^ij ^Nucleoplasm <jjj^\ ( Ju^L^wJL cJ^o cJLLi ^y 5 ^ ol >Jl c£ j 

<w^S" j ^s> \ ol jjJl ^ .Chromatin ^^L* j ^SsJl L^slxj J y>- iiiLs j iSCLiio SJLJo 

ivai^Jl l£A>Jl is^Uoj aJl^JI ol ji> ajjj j^o jl?- jJ Jiij c( ^ J^^) Nucleolus ajjJL> j^j ^>-T 

.Lft c»Li j-o j^Jlj oLoojj^fl .J^ 3 aJwJj jJ| ^1 j-<Jl jl (ytj^i 





j Structure of chromosome ^ jjiUl >3 

Chromosomes oLJ^^^Jl jl oLa y y>j JSC^Jl 
iolji^*yi ilp-j^Jl ^ ^»j^j>sj^5sJl j^J^jj cO Y JlSw>) 



.Centromere 



JS' JjScoj c( ^ V JSLi) Chromatid JlJU j ^JL ^^k^^^' 



^ j~*J *^ 
.jlJLo j ^£J| 



DNA Jl J^>oj .0 £ Histones proteins ji^Jl ^^o— J 

oLL/aJl 'cr^' cl^^' ^Jr^' ilaJLiVl jtJiJ j Ja^/kJ 




f-o g_uj g_o g j-fiJ I £3gjoJ : k> ' i JoLujJ :oLujojJlg cLbjjjJllI *_jLjl±> £jO JjolgJ 



.iJi^Jl ^LJDI aJup <jJ jJl! iJuli L^-Uj^j 



j Cytoplasm ^JMjjTcllJI :UjI j 

^LJl yj LiL-ol Oj&jj col ^Jlj aJj>JI e-lJLp yo ^ J^ 5 ^^ *)\~<*j iljL^ o^Ls !^j^^iw^Jt 

^1 j^Jl JLio^f oljLwoi' L^Ju^ ^1 iiU^^L cL^jI j l^JiSLi ^^Lp J^U>Jl ^ jlpLj i*Uo aJl>JI 
<1\]jS ^ j%jiwwJl ji>zjj .Cytoskeleton iJUJl J tiA^I J^ - ^ y dr 4 isJbj^Jl 

oLv^Jl oJla ^yz^j tCell organelles iJl^Jl oLi^ ^1 jj^uJl «^S'I yJl j-o^j ^Js> 

tRibosomes ljUj^^jJI 




:Centrosome ^JS >*ll ^u^t <^fr 

yj>cj US' (4. : . : .y2.nJl L*A>JJ Ijlp) aJI j t ^>Jl L^A>Jl ^ 
^jj^^JL jli^o ^2Jb ^y^~ 
^jS' j-Jl >Jl U^Jlp jikj col jJl jilt) jUij cCentrioles 
. «. t „ r >,, ie ,« .Centrosome 

jVjjjiiwJl ( j-o JjJc<Jl wijuJ <*i^>- caJj>JI ^L*JLll ^LjI u^-o tjj^ c£J^ j%-«*>tJl *^^*-L 
^l^^^^"^"^ 1 4 " >Sj I Endoplasmic reticulum ^J^jjGVI ASLuiJi 

^iSwtJl J^woJoj C^-LwvJ^ j2>~\j < CJis>- ^aj^kjjJo^ 



J^-l <LwwvJ ^I^^j LoJwO cJ-^Jl 






<^Jci *LJl<Jl 4^j%jJU^h ASL^Jl Ul .iJl^Jlj oJbJL>Jl i^lp^l ^1 iSL^Ij toUj-^j^JjJl 

.L^iww JJlSi! aJlpJJ ioLJl ajL^S^JI ^1 j^Jl 



J jSf 4i^» j ^ill c(Camillo Golgi) 



jJL*_4 ^-^^ LvS2j! ^v2^Jl I c_3j^J 

jLp- j\ (Golgi complex) ^ 
US' t(Golgi apparatus) ^] yr 

.(Dictyosomes) oUj^j^jJI 



: Golgi body 




*u&*M tLysosomes ljUj^j^uUI 

OLya^Jlj LtA^Jl ^j^l^clll Ola j^o j-^vwJJl 

oUjji^lj ^LUJI jh .(W J5^) U^J! 
e-LUu i!^lj>c^j oLojjj^/l oJla ^<Lo j-^vwJJl 

: Mitochondria LjJu^S >Lc*li 

JJUo c^pIJLp Jy bfejl Jj>- Oj^Cj (, JlSwJI ^ts^S' ioljLP oUaP 

^Jl Cristae cil ^pVL jjo oLj^JI j» <p U^o ^^U-IjJI 

aJIJlJJI ^1 j^JI sjl^S'^ i^jo (J ^ivi!l ^yj i>jUl iSLkJl ioJ^Ul ^ y>-Vl ^1 j-Jl! £o jives' j tiJl^JL 

^Jj^ti ^jjJo^^/L cJj^j ^L^S' < ^ JlSw» ^j-vjsjjJI ^ 4JLL2JI jy>oj . (j j5 jJj>Jl iv^L>cjj) 

<L £ y>-l oys o> iiLkll ^^U^ol 4Jl>Jl! jiCoo ^JJl j ATP oLL* jiJl 




^1 (1)1 ^J—^^rJ 

op US' JlA Ceil j£>\ Aj JL^-jJ^/ 




LjJb jS JLj* :( ^ A) JSLa( 



t Vacuoles £>\ 



V 



^9 Li" 4j jLJl oIjlj^>%JI 



iPlastids lj) 



4 



^ :Leucoplasts <j i^Jip j\ *U^Jl olJui^%Jl ^ 

cCarotenoids jjlSGl oLL^ Jlp (j ji>^ ^ :Chromoplasts 4j^JuJl oIjli^%JI 

^v£? ^ y>Z j <.*\jj2s>z}\ olJLJl jLL^ j ciljjl J wb>- jj ^ j :Chloroplasts plj^a^Jl olJui^%Jl 
aJLow5 4SU2 ^^^Jl! aJ iiLkll J^po ^ jJl Chlorophyll J jill j-v^>-l J^i jj jISGl 

^ ^lj^>Jl owLi^^AJl < ^ J^j •(Jfy^h pbJl aJ^p J*>\j>- jjS'jIptJI ^SwJ i^L^SvJl JajljjJl J 

^ 4^?l oLaJ^ L^_L>-I^ ^ j^>oj t Stroma Loj ^uJl ^^^J aJj>-I^ o J^^o ^j^J-^ ^-i*^- 
.( ^ Granum Ul ^>JL> ^° ^ ^Lis^ V^ - '^' A^lpVl 




jlgj^JI cUJAJIg ojjLjJJI 1 1 ^ jgjoJ rOLfjOLiaJ ; k> ' i JobjjJ :oLujojJlg cLbjjjJill t-iLLf) ^jo JL0I9J 



- tjuajg-OJ JobjjJ :cjLujajJlg cLbajjJiJI cjLLf> ^jo JLiolgJ 



Bifferen tiationt oft cellsiandtdi^ersit ^ 
of plant and animal tissues 



^jSCl jJl j JiClJl ^ iik^o is^Jl J^jScJ lia LMjJl sJL* 



Organization of living organisms 

" ^ 5 „ 

^ la^J ^1 iLJLaJ! 4J^<i*Jl L*>UJl ciLii Jli«j ^Tissue ^wJL 





f 



1 



cSimple Tissue c j-!^ j j 

ei*>b^^f LLj ^L~> j i^wjVl ^1 jil ^j^S j .Complex Tissue y> 



Simple tissue 






• 


Complex tissue 






• 


Parenchyma 






• 


Collenchyma 






• 


Sclerenchyma 






• 


Xylem 






• 


Phloem 




'»U- 


• 


Epithelial tissue 






• 


Connective tissue 






• 


Muscular tissue 






• 


Nervous tissue 






• 




(.Organs *1*2pI L^JLp j1Ll> oIp j*j>^> ^ L^s^o ^> olol53l yj ^51! I ^ i^JVl ^JarJ dJJii' 
oLsl£Jl *UjpI J^I j^j (Y ^ JSLi) cJi2Jl dJUS JULo j toUljj^JI j ollLJl ^ *L^pVl j S^jVl 

.Ails' j^owj>Jl *r^>-l ^1 <^Ji2Jl ^ (*^' U-b^ ^ ^U^Jl ^-^Jl j <^>lvapVl j <wJi2Jl o*>L^p 

^Lp jVl JSL*i j ^jJl j <^Jl2JU cSystem jL^JL cJyu I* li* J^-*j ^1 ^U^Vl 5p j-o^s O^So 
ySlS^Jl jt—^r J^jIScu j oj^-Vl ^Ja.rJ j .(Y Y J^-i) OLJtAi cijjJJl ^ ij^Jiil 

dr* J ^JJ^' j^p*^ iiU^>^L> oj^-Vl ys JuJuJl J^^> y 0 ^So jLJ^M t Organism ^^>Jl 
t^w^ivill jL^>Jlj c^^s^Jl jL^>Jlj t^-s^Jl jL^>Jlj t^L^Jl jL^-^^j ^(J^^^ jW^' -^J^"^ 

.oUI j t w>Jlj oIjLJI ^ys JlS' Ip i>c-wJVl ^1 jj\ 



Plant tissues ^LuLJJt 2btu*jVl 





: ijSf I I If* j x Simple tissues 3t-Mt<ntt ^alujVI : V 

t (Parenchyma) ^ojm^t j-J! ^n.^tt ^ 

4-Jj>cJ| ^ yj>«J . 0 jJJl 4^jwlP j) 4j jXo j| j^2J>- 
^1 j^Jl j c^y ?-LJL> ^LiJl ij^lo c oJLP c-ijlii j 

t(Collenchyma) ^ojm^t^t s^-uJJ! 

^-^wvJ j-^J cyJJl ^wwvjJl ^^-^XjJ ^SvJlj wLv2j!j 

j(Sclerenchyma) ^qjm^ jJlS^Vt gr j m "<tl 

4jL**S1j cOLllI jt-^-^J 4j jio ^s^vjJl ^J^iJ jJwvLcJl 



x Complex tissues 2u5 >*ft ^ymVVI % 

j(Xylem) MmMtg-uuj ^ 

j jJl L^Jwo ^Jj^kj L>*>U*Jl ^ ^^Ij ^ L^jwo JlS" j jSo < woUl j^p ojLp <L*JL>Jl <Lp j^l j • 

^ L!A>Jl JJ^il ^^^r^Jl Jc>-Ijl!I ^ L^JIjJl?- ^^^Ip j t^w> yJl L^JIjJl?- c^i*^ ^ 
jbul oJlp aJLJLS ol ji^j^xiuo ^ Lg-! j^ ^j^j t^UVl j *LJl L^J*^j>- JuHio iLjl? j ^Lp jl 
^J*>\jjjj ^Jl L$i* Owb^lj aJj>- L^wo j j^i coLw^aJl Lol .aJI*JI jUtJ^I ^ 

. oLJl Ail^yi c Jl jjVl ^Jl ^ JUl ^Jl ji>Jl ^ ^loVl j *UI Jio c^JJl • 

x (Phloem) ^btll! s^uuj 

.iSSI ^ L>*^>- j aJL>jP ^olJl ^ L^Lol *L>Ji!l ^-^^ • 

Juj^UI AiLkJL iJL>Jl ^U^l ^y^JJ AJLjjiJl c^U^I jjUxj <Lj>- L*>UJl 

.(TV ^L2U 
.cAJl^^ y-Vuij^Vl^l Jl jjVl ^ ^ p-LJI SJLq^ i>«jbJl iJlJLjJl ^1 ^Jl Jij pUJUI a^Sj • 




.(TV) JS^, 




Animal tissues ^ptll 



VI 



U 

:Epithelial tissues 2l^> !>yi a T „,Vvi = V 

^-wjJl Oj^Cjj c Jl>-Iw\J| y^ 4^jjL>tj yia-J jl ^jL>cJl y^ jt-*^>c-!l ^laJo ^^^^ 4j>c-wvJ*yi 



TA 



:<&\sJ\ j-oj <.(Y A J5Li) BJb-l j i2J? oU*>l>- ^ hr;T 
. aJlSGI oL~Jl 4jLLl> ^ U5 <.^L*5CJl LM^Jl ^ Swb-I j ^ cJJj^ : hwnill ^jjl^JJ gf^uUI 






ia^^yj (^^1^ ^y*^ ^p^j 




<k^Jl ^ ill.! i(Y A) J££ 

^i^o : I^jla j <.<ui iili>s-o c-^U? j ^y^UaJl 2^r*jJl ^j^j 

% Connective tissues ^ULiJl 2buJ VI * LuLj> 

♦ ♦♦ 

4j*>L^J| yi ik^o ^-o J^dJ cljLlljl ^I^jVI j-& : J-u^Vl ^L^Jt g-cuJJt^^ 

.LijL^Jl Jj t (i.a^l <2J») JJUJI o>J ^Jl 



t o 



C0 0 



<Po°< 



<2? 




pUlo yu^P ^ul :(r ^ ) js^ 




U^P ciUl :(VY) JSLai 





* 







yi u^p ^ul :(rr) js^l 



- 



: Muscular tissues 2L<JLa*lt 2buJ VI : 13113 

♦♦ ♦ 

1 iJu^Jl ciLWl jl 5JLa*Jl b^UJL gy-Jl II* b^U 

!aJ^s^ji ijjq ^1 jji 4j*>\j wi>- jjj .is' ^ ^jjiSvJi (j^o^ Lo-o 

: (Smooth muscles) ^La^Ull 

^ <olp JL>- jj j tikk^ ^P V aJl^p cJLJl ^yj J jSca 

.Ajj^ojJl isP J^l J ciJ jJI 4jll<Jl j ciw<w2^Jl oL2Jl j|jl>- 

: (Skeletal muscles) iutSL^h £%^dt <^ 

iLv^U <olp wb>- jjj tikk^a 4_olj| iJ-v^P cJLJl ^ J jScJ 

: (Cardiac muscles) ^Lo&iJ G^LiuJ! <^ 




: Nervous tissues 2Lu^a*lt 2LfctajVt : UjI j 

Lg.L»/g jjj c4j>-jL>- aI jt-^>«-!l dJlS'l *\ j^jj <. 4^wwj>Jl 

1JLJ .CiJjJl jl o!>lv2jJl) iU^^I frUap! Jl U-ftJb-l 



cip in iillg cuJUJJI Ht> hi i VI I ^jlo HoTi^S n £lgJI pn^q i^jUUxc JdUjjJ :oLujajJlg <i h m i VI I i_iLLf> ^jo JLjolg.'j 
,_5U>jgijj JoLujJ - cUJIg i^ II 



tStem cells a^^llb^iJl <^ 

Jj^I j^Jl ^LjI L*>UJl oJUfe o jSco j cStem cells a^Jl>JI ^ oJl& t ^i^JI ^ ZzJo^a i£u 

iJli aJu^p l>*>^>- ^^IsjcJ L>*^>- £jj jl i^^l j^^fl ^y2-*-> 





AP ^Jl J5U ^^S" y> ^ jl^>- 

Ultracentrifuge 



* Cell fractionation 2u^l*ll 2l^J^JI <|> 

oIpj^ wUp aJL>JI oLv^p J^aiJ Ultracentrifuges ip^Jl 



^o^>J i^LoVl 4 t sAJ^ jJl Swb- jJl ^ iA^Jl ol ^^Ap :Cell Theory ^jJUJl • 

. Jui ^ <o y>- jjq Cools' L*)\j>J| 

L^io jlJi>Jl iSJj JSwJl iJiTwo 1>*>U- ^ ^j^d :Parenchyma L ^~*->' jt" ^r-^' • 

.ajj^JI j c LlJlS' aJIJl^JI Si j-<JI jIj^I j j-s^Jt ^LiJl : Jlo SJlp c_i>lt> j ^Sjjj oliL« 

iliU^ L^JIjJl?- j c^^^^lll iLki^ 0 jSi :Collenchyma c y> nr ijJ ^Jl ^%vJl • 

. ( ^j-Js>c-JJl o^L^> oUaJ^ J^J J%-^ILo j^P JlS\JL> 

aJl>-Ijl!I ap^J^I ajL^>- j <u~pJJ j oLJl iji^ ^jij :Sclerenchyma ^y^-^ jlSw^l g^jJl • 
ol jJj-<Jl 4^>*J £J^' dr 0 C^'* J^*i :Epithelial Tissue ^y^i? • 

[Connective Tissue ^Ui 

.4JU<2 jl aJLv^ A^J> jl 4AjL*> 4jji->- 

j c aJl^l*JI cJLJ^I jl aJl^JI L*>UJL ^Muscular Tissue L J^as> • 

j»l jSM Jl2j j ca^I^JI jJj^Jl jLii^l oL*>U- ^^^^Jo > :Nervous Tissue • 

.A^ ^>Jl 

^^^W^ ^yj Ij jSCo ^ jJL>Jl ^Lv^ltAJ aJ| ji^Vl j-Jl ^ jgl?) [Chromosome ^^y*£ • 
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J 5 " ijJ dr* -y^l? c <3jjl> c lt^j oli (5s j •• <-J^ 

. j^2s^\ ^Jljj oIS ol jUo dJJS 

j j^J^j j^xJl ^-s^l j <. J^>- Jl. J^r <j-° jJl oLay2.il JLiol ^ b*7 oLJTj ( j-JI jJLS ^*j/?>o o->=-w^l j 

Ji*j lift j t*bVl J Jljjl J ^ ^ J ^ j^l S^JUI ■>! yi\ J> oU^aJl 

.p-bjbU aJIj jJI ^1 j^^fl JU&I ^jj>ci! ^1 jjJl JlJ iJaJl j>*^Jl ^Loj*! 



^vu,*^, — Z*^** 








4J jblj cJ> jJt ^,Ja:J 

->U jlxil j^L^o (J j d*J>tJlj AjjJalllj aJU^JI <LoljjJl ilkSj ^ )g) • 




. tj^M (J-**^" ci ^j**** 5 ^ 0L0 j-wo j»j ^SsJl jj^ ^ 

jjbdlj ^^jJ^Lj AiaJjil ^JIjjJl olg./?ll (j^j jSJj 

jU^^I *wJ^J ^Ijj^l J^i <L ; .kll oU? j^-Sj 



0^; 



♦ ♦ 




jB^omosomesmnd genetic^ ihforTmation^ 
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: Number of chromosomes lj U jmj^a jj^Jl ^ I jl^I 
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Complementary genes iL>l5cil oL^I 
Lethal genes 
Blood groups 
Antigens 
Antibodies 
Rhesus Factor (Rh) 
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Inheritance of blood groups in humans* 
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j-o JS3 J^>^J| c^r^' V^j 1 " ^ ^ 

0L/2jjJI ^j-o llb^l J Lpjj ^^D^l LoJwO (. (Y) ^yr.*/?!! 

.(X) L ^vajl J-o^ 

jj5o (X + Y Y ) ^ jL* (1)1 (X + Y Y ) is^jjJl cu^ 

jj5o (Y + Y Y ) ^ jL* o\ (X + Y Y ) is^jjJl c^a>- ISI 

.(XY+ *0 

^j-vwJj ^^JvPrJl ^wb>cJ 4jjJw<J| Cj\j\ j^w>Jl 

j^i^l ^ J^o ^j^fJl Jbwb>J JS> a] jJ^vw<J| (Y) t (X) j-wo j^o j ^S> a] j^j>^Ji\ oLw>Jl 

.AjjS'jJl 4-J-^bi!l ?-L^p*yi ^yL> JjLoJo s^>tJl (oj^juJl j-^) J^LioJl 4j>c^vJi 

.ajj^^i aJl^i^ji ^u^p*yi jjUjo 



j^j ^xJl ojl ^>Jl 



^1 • 



Abnormal chromosomal caseis in Human 
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jj>tJ» JasL^Jo ^-s^i B + B + 

^plp La j £-L^I B + B 
.^Ip L,*^ jS* BB 



11 



(B + B) ( _ 5 U>JI ^ ^xll j (B + B + ) JcS\ ^ y]| J ^JU- 

^xJl ^U^I L.I (B + B + ) Jais ^1 L5 ^»JI ^ jJL ^1 ^U)M ^ y^iJl JaSLJ iL^ ^ U 

.jjt^Jl JaiL-j j yUj^ ^^j>J\ Jb c(BB) ^J~?2>\ 




■ 



jLj)/l J ^IjjJI ^UJl :(TA) JS^ 



Sex-limited traits ^j^u^b 3^ Jbt^i! ljUl^JI 



.^aJl £-*^J (J-^ J js^l ^^j. ^ JW" j^l 



. L5 kUJl j>-UIj JJiUJl oUj^jJIj aJIjjJI ^Ij^Sfl jLijol j» jl>J( 




(1)1 4*3 ^-s^jl cl*>o JJjJj j^wJ 4jcoL>o AjIjjJI ^Jlp JjjjL^ 
jl ^| wb^l j ^»lp Jjjo Juv^ jj j tOl oJLP j j5Co JlS iolj jJl <oLJl 

AiL^I "dJLJT" jjiSJiSl J^o j c XJUUiJl ^\ jsJl U 
j^o iL^ j" L^Jl ^^^Lp cui ^p j t "The DNA Fingerprint "jLJtAJ 

c"(DNA)" ^tlio & jlio Jjjb ^ L ysJ>J^\ <J> yd\ JjLo j 

"DNA typing" iolj jJl i*JaJl l)L^^ I <j^i ^ c^-^ J 

<l)lp j*^> 4lS\j j clfc ^P j ci>c~J^I £jj oLJl^P j ijww>Jl 

jtJfcLo ^~>- ^iljU ojii <U jiS j "^ j^Jl <wJaJl" pJLp ^ Ji>o Lo 

t^^>-T cJl^l j cc^UaiP^I j J^JiJl jtJl jj>- ^ ( j^>U^^I olio 



I w H I n Hp A ^ Yr ^ ^ ^ A J 1 ^ 

LoJi^p ^Hot aIp ^1 ol^>Jl ^-^Jl ^ 

aIp ^jj (.dna jJi ^^^Ji y> ^ 

oLw>Jl aJlp jlS' j ca jiw>Jl S j& o j^Ji a ^ <\ A * 
ol ^JjJI cap! oLJLjlSI ci.^ ^ j 

^3 jjo JJ^jJl jjcJL OwL^>- 4^ww>- jt-^j 




n 14 



16 17 



19 20 21 22 



ja kaks^a J^-l ja J* oL>Jl jj j j^jJI J-k*J ^-^J oL> :Lethal genes i^Jl oh-j>Jl • 

L^Jlp <—Jj^j <-*\ j-oj>JI ^JlJI L>*^>- ^L-wo ^Ap Jl>- y ^Lw<^ ^1 j» : Antigens <JU^J^I olJllj^ • 

^-wj^ llSj^j lJ j aJuLwj ^1 jjl ^Jj 0L0 j^o j ^SGl c ^J; :Katyotype ^ ^ ja j j£S\ j jlai\ • 

i!U- : Lack of dominance <bL*JI iJU- • 

olJw2Jl ^Jlp il j^j>^o oLL^Jl oJl& oL> :Sex-linked traits j*j>JL JlaJj^Jl oliyall • 

oLJl^vsJI ^Jlp j*s*la oli-s^Jl oJl& oL> :Sex-influnced traits j*j>JU S^LJI oli^aJl • 

^y2-*-> ^Ji! (x) (J -^r ^ j j* :Klinefelter A s syndrome j^JcJ^ 3JU- • 

.(xxy+iO jjSJJl 

c^lJ^I ^j^j (j^i (x) ^^J^- ^yuv? (j^ 2 ^ Llo y> ilU>- :Turner A s syndrome j> jJ iJU- • 

.(xo + *0 



c-iw^ajj .(Classification) c-iJw^i!l aJu^p ^^U-UJl o j^-t 4^>Jl objliGl ^ ^JoL^Ji £^1S 



w 4 ' 



1 «u*Jl obLSGl £jr*y ^ 




.o*A5wil J>- J ^^JbJl <-j jJLoVl ^ 



.Alio! ^S"3 Ajji-I oLjISvU AjLijl A^wo-^ljl aL^I? £c^£> y • 
jiaJlj ^^oiM dUl^U oj;^! ^y^L^iM ^ j£j • 




! ! IB.™ 



\\ I frincipl^o f uflassificatioi^ 




j^j cJNS/I olio Ujj jl ol j^Ip ^Jip 0L1SCJI jji^o ^ 

oLlSvoJl ojlft ^Jb^ eilj jLj JCsP .pi s^s^>d]| e_ill^o ^3 ^slSvJl 
Ja^o j <UP ^>*J ^JJl c^llSGl JL>J <JlS tAlvJo c-jllS' ^Ip ^U?t)U 

Ul^) Ulii 0L1SCJI <y Jsl*Jl ^1 IJl^ 

^Ijjki^l ^ jl ^1 IwiSOfc j cL^2^>tJ j obi ^1 ^xS\Jl 
Jl^^I ^-i^vaill IJu* j .c-A3j^fl ^^^Lp ^iSGI jt-Ji^S ^jVl 

c Jlp Siki^Jl ^L>JI ohslSGl JSl^Jl aJbJl lift *Ll*Jl 

c^^ill t^l cAjixJl) : Ji* SL^JI y*lko ^ ^LISAS' j c(aJUJI) 

<. JlSvJJI ! JlIo ^ j^Vl 0LL/2JI ^ ^JtS' ^ L^Jwo Uwi 
^ JuL^Jl ^julJ i^-c^jo j .^jlScJl is-i^S" j cajJJcJI j <.4JLsa-<JI 4JL ^ j 
^Classification ^iJwaill aJu^ ^1 i>-UJl o £j>JI obSlSGl 

oLoLSvJl v J cjLjL^allli J ,/? Hjj cObjlisJl oJLft J^-^J 



d^boLSsJlJ ^olj^Jl ^(jw^^Jl ^_Sj^is> • 

.ilia! £A 

.^1 



bull 



Kingdom 
Phylum 
Class 
Order 
Family 
Genus 

Species £jj 
Binomial system Aj^jJI j»U^ 

Dichotomous key ^l^ll ^^Lis^l ^bull 

Taxonomic hierarchy 




\ i^Jl oblSGl <Jl±^£ jl .Taxonomy <Jl:^S\ ^JUj oIp J> i^l ob$lS3l 
jiJl L^Ll c^Livaill JloLj <.4^_)Lii<Jl L^jL^- ^J. L^iL^b ^oJuJl>- o Lois' ^^^Lp yd\ 



v. 1Jw2j ^ ^oL-l j ^<Jlp ^jjJl ^J}jj*j ^S> ^loJu>Jl oLlyalll ^Uaj juip! jl2J j 




:Tigon 43j^jIIJI 

j^>jJl j^^J wL^^I ( j-o ^jljj cL>jJj>- wUP 

:Mule Ji-Jl 

^jljlll { ^s> j^li ^p U^ip ^ y&\ IJla 0 j^ij cjUa^Jl 

J~r ^ ^ ^ 

. (*U^JLp ^p) ^U_v2J>- J J&J 




JJJI,(Y)JS^ 



Naming of living organisms ljUjISIII 3jqrn1 



. ^j^l f-Ll)j olio cJMi^-L <wib>J ^ Swb- j» iwJlp ^Lwl (3*^^ *Ll*Jl 4_>-L>Jl o 




t 

Genus Species 
^jsJ^i 4jJJL AkS = Felis 
4J*J*>U1 = domesticus 

V>yi\ MJ ^LJI ^1 t(T) J££ 



ciJwJ^AJl i*JJL> Binomial system iobiJl ^UaJ aJlp jil^l 

j^J^Jt ^u*\ jj* J jVl aJ b j&j <• ^SlS* JivJ ^yLu (*-~°^ ^ c^-^J 
c r J^oj Species ^Jl ^1 jj* ^ylill j t Ijljj Genus 

ikilli .La j_p L^J I^^J Ja>- L^j c^>J jt jl ^<J^L^ ijsJ'M 

.(V ( j£j>).Felis domesticus ^yJLxJl L^wl 



oli LOUIS' j] ^Jl ^LJLp ^JJlS' 4^*>Ul 4JJJI jL^>-l ^_™Jl ^-jj 



Taxonomic hierarchy < rmrrVHt &*j^S J-luLoTJI 

IS1 ^1^1 ^51 j ISjlp Jil o Lois' jt-v^j L^Jwo ip j~*s>c-a . iw>Jl oLoLSGl ^(Li^ai! oLji^ Jl>- 

! ^fe oLp j^>c-<J| oJjfcj 

« Kingdom 2l51Wt <^ 

: Phylum 2LuLaJt <^ 

t Class iL^llall <^ 

* Order 2LujJI ^ 

: Family 20jUJI <|> 

< Genus ^^1*11 <^ 





x Species £>tft <^ 



Dichotomous key ^iuJLalJl ^Luuil 





) 



0^ -^-b ^jj 



•Mi 



oi ^-i^-l ^^-^ c^ 1 ^' ialaii j(0) JSl^ 



(JlojJLiqj cULqjO |-oujOliqj : k> ' i JoLujJ :oLujajJlg cLbjuiullI t-iLLf) ^jO Jjolgj 





^tUl J-U2L&JI 



0fr 



,p*f 7" — bF 

M"odeinitclassififcationi^li^ih g40Kg anisms ; 



^Ui> ^ W * * ^Ip Carolus Linnaeus ^ jjj JjlS' ^JL^Jt £si> j 

^Lp Robert H. Whittaker ^ScJ jjUJl c^J jUJl 



(J ^>- ^Jl i^^Jl oLjISGI aJ jt^J Modern classification 

jjfcj (.(jlj^lj coLJlj col^killj coL^UaJlj coLoljJl) 

£^=-> LgJl lL^>- c jicJ cajl^J ^v^jV objlisJl i]Lft • 

Kingdom Monera ljLuIjlJI 2£Ua ( > ) 

. Owb^lj aJj>- ( j^5 L^-wJ>- Oj^Cj <Zj\Sj\S • 



ciwAj^jJi^l 4SwlJlj C^^rJ^- jL^->-J (,[jjX)j^j1^\ 

. ol jjJl oLJjl L^sIp (jliajj ^j jj *LLp 



: jl Jp IjoLE ^waj Ju^aiJl IJLa 4jL^ J 

.c^sjwbi-l c a /../gill ^Uaj ^ • 
dliyj o^w<Jkl ^^L^aiM ^ jZZ • 

.ol:LJIj 



Monera 

Protista 

Fungi 

Plantae 

Animalia 

Non-vascular plants 
Vascular plants 
Ferns 

Gymnospermae 
Angiospermae 




:Nanobacteria ^bJI L^xSUl 



(JlSCjol JjJ^- j I 4jj jJu 



: Archaebacteria ^UjjlSJI bj-JSLJ( <^ 

^ <LJLJb>Jl L^xSvJl j^p ip j^>t*Jl oJla cih>J j .i>- j-LJl aJLp 

jJj>JI jlwi>Jlj ^ jJj>Jl *LuJl 

:Eubacteria ~4uZj2^\ bj-JSLJ( 

oL<Jl ^ j iwwuLJl ^Lp j *l j^Jl ^3 C^y^j^l Olio ^^>cj 

y j Cyanobacteria iijJ^Jl *lj^2>Jl l^iSCJl Jio ciJi^Jl ^li 
JlSLil L^Jj t^bsJI jlkittL Ly£JI ^IScSj 

.(V JiCi) ^jjI^Jlj t ^ j^2j*J| C^J ^SGl l^Ui 





1 Qnjln-Sg UjjjLfijJI JLfuwl i^Jjyc JdLujJ :oLujajJlg <i h m ill I t-iLLf) ^lo JjolgJ 



Kingdom Protista oLou!^Jl ^SUa (T) 



4J L^v^oj oJl2j^ coUl j : ^>Jl j oIjLJI c^bj>J col jjJl iJLJb^ o Lois' 

: Protozoa ^Lut j-ptlt ljLJ jVl ^Lul^ 



iSarcodina DU*dbllt 3i£Lt3 

.(A JSLi) Amoeba 
tCiliophora ljLuj^II 2L^lia 

.(^ JSw>) Paramecium ^ jJl t^ili*! ^ c^t-^Jl -k^J Cilia ^IjlaVI ik^l ^> iJ j>*£ 





L-/tfli(A) JS^ 



:Flagellata £L^>uJl2LajLb ^ 

Loj^jjLj^iSI L^jJlLoI ^yj cFlagella J^lj^^l ik^l^j iJ^Jo 
.a jJl ^ j^j j jLJ^I J.ako ^1 ( \ ♦ J^») Trypanosoma 



r 



Aj\j} 4i-jJ Jj^t ^ Ji^J ^Ij 
{J* C lT^ 



tSporozoa C>U4^i>^i5L2ijl^ ^ 

cSpores jt-JI j>Jt ^^-vJ Ijl jJ^l j tiS" y>Jl! iL^ j L^J 

t jLJ^I ^^Ap J.ak:j ^jJl Plasmodium j-oj%Jl L^Jliol y> 

*Euglenophyta ljLLj1>* j-Jt 2Lul£ <^ 

oJl^ j o Lois' ^ j (.Euglena LJl>- jJI 4^l!l oJla j^aj 




:Chrysophyta ^U^Iill LjJbtlaJt 2Lul& <^ 

(£ji>sj ^>-^>-j <LsJ* jlwl>sj j : woJo ^^jIj cDiatoms 0L0 jjLjJI L^Ip J^i-kjj caJj>JI HwL^j l£*Ji*^ 

*Pyrrophyta 2UjLJl L-JbtlaJl 2Lul£ <^ 

il j ^ioc^Jl oJl& ^ Sp j*j>^o jS\ Dinophlagellates \A yjH\ 



JuJI :Red tide .uJI 

U Jiixi t (Dinophlagellates ) 





cLf> jj rLx) oJLlc ^513 oh olU h II pn^q i^sUjQlC JdLujJ :oLujojJlg <i h ill ill I oLLf> £j0 JLolgJ 



Kingdom Fungi Ljbjlaif 1 3S1U^ (T) 

JbJlP Lg,<>Jax^o j c4Jl>cJ| JU>- j \ g ■ > col jjJl 4^JLJi>- O Lois' oL^Jailil 

•jr^l >> ^ cH"^ ^>j^~ ^b^r ^ j*** 
.Mycelium ^ ^kaJl Jj^JL> ^^^j UJ lio ^o^ 6 ^ cHyphae oLis^JL ^ j ^5co 




j^JI ^ 

^jJl Rhizopus nigricans 
<.yj>xi\ ^Jip ^ j^^i J-**-^ Vt*^ 




(j^Penicillium 




Zygomycota 




Ascomycota 




Basidiomycota 




Kingdom Plantae oLdll ^SUa ( t ) 




Rhodophyta* 

( ^ 1 J5w») .Polysiphonia 

x Phaeophy ta v tu»utt <^ 

.Fucus ^yvS jJ>}\ <_Jb>Js L^dial ^ -^H Mr^' o*>UU- 

(W JSLJ) 

iChlorophyta »t j .nS-Ti L-JbtdaJt 2Lulu> <^ 

j-^jwLwO*)A5vJl ^As>x]p JlLo aJj>J| wL^j L^-v2jo . ^Ij-s^>- olwLl^*>L < JUdaJl oJjfc ^ 

Spirogyra I j^^Sfl cJb>J? Ji* L*>UJl JuJlp ^Sfl ^^Jl j tO A JSCi) Chlamydomonas 

J5^ i^L ^JJI ( ^ \ J5^) 






x Phylum Bryophyta ljUJIJ^JI 2Lul& 

j^Jl! i>-jJb kijb jJl ^1 ^bj>J <w>jl oULj ^ j cNon-vascular plants aJIp oULJl L^Jlp 
J jll! ^Ij-v^>- jt^>Jl o jJw? CjIjLJ ^ j .iiJlJajl j5Lo*yi j aJ^ jJl ^^^Ij^fL ,^^0 dJJJJ j t ^jlicJl j 
(.Riccia LJL>jJl oLJ JJU c ( j^>j*^I ^fe«* ^Jss* ^fe«* <Jl <. jjA>- oLJol ^^-^ c^JtiU ol j^*-*^ J^>o 

( Y * J^*i) Funaria LjU j^aJI oLJ Ji* t^jUJl j 




jPhylumTracheophyta ljLuL^jJI 5Lljl£ 

pUI JiJ 

L^Jlp (J-Usj j c(*L>Jl]|) *LJl aJu^p J*>\j>- aj ^ScuJl ajj ,/?*Jl ^1 j t(<^JL>Jl) 

^ ^1 ^LxJtJl oJla jt-^Sj j .Vascular plants aJIp jJl oULJl 

: Ferns JjUa^>uJt ^LojII^ 





cjLujjl6 jjluJI i^sUjO-C IoLuijJ :oLujqjJlg a h m iill c-iULf) gjp JjolgJ ^jj 

tGymnospermae or Conifers ljLjIs jjitXt ji jj!lJ(3( jjw^tijUa 

JsjjU^o Jlxjj>&jj cljLftjl o *y col L^Jwo JlJ-2JIj jL>c<il 1^ ^> fen* 

.(Y Y JiCJ>) .Pinus jjj^ai] cjLj l^iii*! ^ j cJiwJl 





Angiospermae or Flowring plants ^^Li^ jl jj JlJI oUaXo i^Lt 

^Jl oIjLJI olfc cii^j (TV J5Li) *l$i>-b jjJJl ^ jUJ ^1 
^liiAJl oljS (.Monocotyledons SJb^ljJl 4ili!l olji :^ipj^>^ 

.Dicotyledons 



<3j-rf) j aLu i^sUjOlC JdLujJ :oLujajJlg a h i'i'i ill I i—iULf) ^lo JLolgJ 



:^liSl olji oULJlj sjb-l ^11 iSiill olji ollLJJ y.j^ai)l oLL^Jl :( ^ ) JjJb- # 





3LJ\ 




















Monocotyledons 








1 


00 


Dicotyledons 



Dicotyledons ^xaJIaJI ol ji 


Monocotyledons SJb-l jJl i2ii!l ol jS 


.SjjLJL OlliU Jb>-jj • 

ja (JUL aJIp jJl • 
.La j 


— jj-oJl — jL-^aJl — JwaJl — ojJJl — ^o-ill L^jJlLol 



Kingdom Animalia j-p^l 2LS1L^4 ( 0 ) 





KingdoimAnimalial 



^1 ol j-j>Jl iSCU-o *U1*JI ^iiv^j 

l^~»>- cij :>6 d cr^^' J ^Invertebrates oLjU3*>Ul J 

.Vertebrates oLjUi j <.<j y»i s j*s> ^Js* 

Phylum Porifera or Sponges: 




L^jwo JJl5 ^jlp j <. oLL^Jl j 



. A^jjJli\ ^o^J 4jjJ-P o A>tl<2j ^jL>sU ^w^vl^-cJ I 

. Louis' jl t cJUVl jl olSCj^Jl J5C^_) jt-PwU ^ >Jl jIJl>- • 

jt-P j^JL C jjLSCo <*L>ll>- 1 ^ <y • 



: jl <Jp Ij^li ^waj Ju^aiJl IJla 4jtf 



Porifera 

Cnidaria 

Platyhelminthes 

Nematoda 

Annelida 

Arthropoda 

Mollusca 

Echinodermata 

Chordata 




i Phylum Cnidaria ljU^^UI 2Lutft <^ 



.Tentacles 



blJcul - 



js* ^UjJJ Cnidocytes U*^>- L^i* a^jUJI ^ j^J t j^^^^J ^ j%~~>Jl Ij*^>- 





: Phylum Platyhelminthes ^b&talWt JU Jtft 2Lul£ <^ 






:iJVl j^2jU^>JL| Flatworms i^JaJLLJl jlJbJJt 

(Y <\ J£*i) aJsj^iJI jIjujJI (, jL^JlJI <.LjU%JI o : i^JaliJl jIjujlSI i**Ji SiiJ ^ 
j Phylum Nematoda 2Lut jia-u/VJ jIju all 2Lul£ <^ 

( j^2j\^2s>z]\j ^Roundworms iJl ^Ja^Vl jl ^L^JJl jIjuJlSI 






^JszJl ji*Jl> J j c^LiUJl OlJbjJl 

■ aJl^lJ .Leeches 

.OlJbjJl 



jIjio c^k^JI jlJujJI ^y> yJS\ IJla : Elephantiasis JJJl *b 

U5 



: Phylum Annelida ^LuibeJ! j I ju jtf I 2Lul£ <^ 

^ J^Jj ti^iJl J>-b ^ cr" o^^ 1 
Segmented iJiL>J I jIjujJl! i*$Li ill* I Ji<J <.L^oj^>- ot>Jj L^oj^j 
IaJ^I ^yajUa^JL jJJbJill jj* *s> j^>^J}\ oJla j c Worms 




oL^iaJi talk ^ :(rr) js^ 



JdUjjJ :oLujojJlg cLbjjjulJI <_jCLf> £jo JjolgJ % 
pojill <jl3J3 u^^q i^sUjO-C 

Phylum Arthropoda* 

L^JaJo (JJ^LLo OwlP Jl^jcoJI jt-^>Jl jt-w^j • 



: Crustacea £L>u£}t 3i£Lt3 

Jul jjJl y JbwbJl LgJ * iJwJLS' 

i j- a J <• jt-^»L>cJlj ( j-v^t!Joj C^L^ y (J j^Jlj C ^Oj\]pJ {£$y£ AjAl>xJi (Jl5w»L jyto ^lll <uL/2jLqJ| 

:Arachnida £{juSu*i\*2u&\la ^ 




a^S* j^Jl j j^jJI j 4 It..... 11 j ^xJ! 
ei*>ta>-L oLoJuJl oJla j a^Lvwo j 



7 



c^LjJI ^ L^wo ^jj 







:Myriapoda J^jVI 3^jjLU ^Jijlla 
: Phylum Mollusca ubj> >h 2Lul£ <^ 

(. obuLJl jl ^ji-wJl ^^0-^ c jL^^I ^ li j-is^ J^oj>cj cjLJlJl 4^JL) j-v^p jJl pJi^J wb>- jj • 





: Phylum Echinoder mata jlL^JI lj LS 2Lul£ 

.jt-^>Jl jlJb>ej ijwwJLS' ^cjU^? j l5l jJM JUwUl! j * ^JU^ L5 L>-ta ^ j • c^ij^-^ 5 

. ^jiS/l j! iiipS/l jl S^SM ^IjlSVi ik^l^ iJ^: 
. ^Ll^o*yij L^vJ^-j ^ ^wi>ti!lj L^i?-^ jjLScoj ^ ( j-vJ>Jl SwLp-j 



. ^oi^l < JL>Jl ^ow^vo JjUlJI < JUrJlj t ^^j^JI ^Ja^Jl ^^-wvj 




juuli oLs>s ^ 4iio! »(rv) js^ 



Iji jl Endotherms 



: Phylum Chordata ljLL^I2Lul£ <^ 

Ajj^Jill L^I^Ptj ^JSLj* j> $ j>- jj A^xJii] o Jjfe oUI £j>-( 
^1 JjpO j\ tjl j t ^>Jl oL>- 4-L1? ^JLj wb ^ j^JaJl Jl^>J| ^ow^ 



ol jS j! Ectotherms S jl ^>JI 4^ jU- 




t Sub-phylum Vertebrata DbjOiJl - 

Spinal ^ j-^Jl Jl^I ^y^ej c5^' Vertebral column 

.cord 

I JbOp ^Ji zyrj J\ 

^j^lj^S^ L> pLs^Pi ^"^T AilJc4 ojj^ ^3 Ajj^jJl 



:Agnatha dK^I dLuu^l iijLb ^ 



.^j^Jl a~JIj ^jJl j^l>Jl L^jLJb illwVl 
.(V'A Ji^i) lampreys ^j^^AJl i5lwl L^diol j^s 
:Chondrichthyes ajij^Ail) ^ 

<uJLj (J 2 ^ 3 p-^^lj -^^rjj L^J • 

t^ya jJLj>- *lk*j oUaJco ^Lo j^Lj>J| IgjUxis <. jilal! 4J| jJfc oUllo L^oLv^-l Jj>-|Jb wb>- jj ^ • 





:Osteichthyes dioKtll dLo-tu^l ifljLb ^ 





aJu_p j»Uj^/ t j Jl^- eiJ^-j 

llSy aS"^^ IJlaJ Oj^aJl lift 



: Amphibia CaLuLcjdl iijLb 

jl jt^l C^LJL L^-s^> •cT^J^*" ^?*^J C (J s^^o ^^wJJfJl • 




:Reptilia d^-lj^JI ^ 

.^jLJl ^JiSl cj\ ji j^o oUI • 

. 4jwiL>- jl <^vAS' SjJLa IS ^-v^jj c^^i^-ta ^JLlxSlj c<i ^2jCuh ^j\i>- s ^\ • 
. ( £ Y JlSw») ^Lvw<jjJlj <.jL*i!lj coL^tLwJlj c^^jJlj <.*l> ^>Jlj caI^t^JI l^iliul ^ 




cjLuLo j-JIg cd^lgjJI oJjLqjo :^_5uLolC JdLujJ :oLujajJlg <t h m ill I c-iLLf) ^lo JjolgJ 




:Aves j^jiaJI iajUs «■ 

iJ ^»<J ^^xJl ijJL^ill 0*>Lm2jJ| C~~td <L/2jj£- ioJaPj tjjjJl 4jLi>- Si ^UixJl • 

.aJLp Ji Ls^o c^^L^-b ^JLbJlj iL^Aio ^oL>-^/l • 






: Mammalia oLujUI iijLb < 

. jUJl aJJI cj\ ji j-^ 

. ^laJco wlL>cJlj c ( jJajj jwL^?j JP^J (j^'J <j^° O j^-> 

L^Ji^j c^^L^-b ^JLbJlj tiL^Aio ^L>-^/lj ^(^jj-s^ — c^LJl — ^J^l ji) ioLio jli^L j tr oJo 



Eutheria (3 <mtQ 


Metatheria 


5LJ jV! ljUaJ^I illuj^ 
Prototheria 


IjlJw? jJj cA^xj^JLa oLoJIj L^?Cwoj>- 


. cr ~£JI IJla Jj^-I^ ^iaJl Ji^I 


U^-o j *^ 0L0 

jUwaJl J • 4 ^ p "^j^J 
^JjJl ^kJl L _ ? U Ju^o ^Ul ^yJJl 


. jLJ^I L^wuIj ^Js* ^ylj cCjUI j^>JI 


.(jjI>^15C!I) jiciGl l)Ij^ L^di^i^ 


J^JI JST) J^JI iiJ L^I 




JJ 



l*JlS3li(*o) JS3 






Edentata 




Insectivora 




.A1>-Up 4-s*a^P oLUJl j <oU- ^woLo^l 



Carnivora 





yJI - 



<_^JL*iJ aIS"! olJl j*>- 

^pxJaJ AjlScjo ^j>zs>z]\ l^Jljww**! j 



■f 



Peris sodacty la 




^_^L*D aISI oUI • 



Artiodactyla 





^Jl (1)Ijj>b1« jL*L>*yi jli^kll 

.4^1 JuJJl y 



Cetacea 




Rodentia 




Lagomorpha 



V 



L5 5 



.UJU 



Chiroptera 




Proboscidea 




^ jjls^a L ^2Jtl\ jl^Jlj ^5^Jl 



Primates 



oUlg.j^ II < q.i i n'i - fO irfnlnn clbj>6 fO i on'j ^ii i ; h i JdLujJ :oLujajJlg <i h m i \J I «— iLJLf) £jo JjolgJ 




DNA JJl£ oLJB ^Jl^J 



< \ ml /-^ *ULj JL^ll Lj\ Urtltt 

ij>Jl oLjISGI «wijwy2j J Jul *Ui*Jl oLulj^ oJuip! 

^ j 4jLiji ji juj^ii iJisLiii oUjLlji Jp 

(^^wJl olio iio) dJJi Jixj *ULJl a>J| JiS j . iib^Jl objlSGl 
UJ i)l jiJl j iL^Jl ob>-j; JuJl>J ^L^l Jip objlSGl lI:,^) J| 
^ j-siiil jJip JUoj J jt^jUol J*>1>- oli*>UJl) L^wo 

JJ AiL^^L c Sl^oj-sixil ol^jLliJl Jj Jj>J ^L^l J»p jjLLjl 
ol^jLiiil jLxp^fl J oJl>-i ^~>- tiuvJaJl^S'l J ol^jLtiil 
iwulj^ Jl AiU^^fL t iuvJ^ *^ C S'I ^JuJJl j aJiSL^JI ^S"! J 

j jl^T) lLUAS' j c ^yj ^xSvJ^f I c-J ^Sw> J j^j>-<JI ^^^sJlil oLjJb j j j»lj^ I oJjfc J j 
JuJoo J LfJlP ^L^XP*yi J^Ss^j oJuJl>- ^^oL ^LJLjJI A3 j^co O^lj aJIp oU-jJu ^yLo^ JJb>«jJl oLiHj 

^L^-l oL^jLliil i^ljjJ a!>Ji>JI iwJuJI oLuljjJI OwU^pI Jl5 j . oLjISGI j^o i>l jJLil j aL^JI oUji 
A3 j jjx-<Jl isiSiil J*>^j>- ^ ol ^JL ^ j^- j^Jl DNA jJl ^j^o^JL i^UJl iwJL>Jl d^Uo^l Jip oljulSGl 

Jl ^y^jsJ ^j^J^Jl JajjjJl J olwLJuiS' ^jJl ^jbo j <^_^J wbwL>cj L^J^Aj>- ^Jo ^]\ j (. DNA ^y2-<*s>- oI*jLi> 

^sl oLsl£Jl cu;^ DNA Jl Jaj^o olwLJiS'jJl l^-Jj? J -uLUl :>! j UK aj! Jl *UbJl J^y jlS j DNA 

oLj|Ju>d^l ^iSI -j^Jl Ju^l^i j oL>ciiL^^I i^*>^>- 
j> Sjlwb^ ( ^>cJl Jj^l^i i^Uu) oU-^*>Ul j oL>cii^>^l 
j j^lJl jj wiSi .iul jjJl j ioL^SGl oLpLs^JI J L^jIj^-cI^I 

obi >,s?a j Aj ^j>- obi .^o^ oJlpI j oJuJl>- oLS j>3 cJLllS'l J| 

J| U^jI J ji>-Ul j • oL>ci^^f I ^1 ^jI J jLWj-wJJ 

l^Jj>cl^o ^yJl JlLLU 4-wwww<Jl j» j^-^JJ 4-Lil>s>J 4^J^ oLolw\^tL»l 

^jJl 11a j! jt-p jJl Jp j .L^ol y ^LiS^ ^Jl Jj^LS 

Jl Jl^I>c-<»J| c4jUJJ 4jI V| tLowb>- Jlj Lo 4j^j>J| A^lHll! ^ 

.SJjJ^- Aj j^l Jaj ct->L>eJ^I oJ-A ^j-P ^XL) 





,^L>Jt objlidJ ^ijwvaill a j^Jl ^ jiw^j ^Jlpl [Kingdom J^LmJI 
.c-aj! jI? ip j^j>^3 ^ JjScjj JSsJu^Jl oIp JlLou ^g/, ^ ji^o ; Phylum <L*«JSJ) 
ISI ^il j L^io L_i ^jlj^ j ci^jLli^ jJ jij j^j olv L^J ^1 {y> as> j^>^> :Species £^JI 

^Jb^iwwJl s jiJ ^1 jjl ^ ZJ ja cJU^ j^H ^yj iLvl^o :Dichotomous key ^1^31 ^iJL^aJl ^tii<Jl 

j\ JjJlLJI ^ ^jJi^Jl UjIjl?- j^ij coljJl aJj! aA>z]\ oJlp-j oLjIS' :Monera oLSIjJI 

ajj1>- jIjJl?- L^io (j^Jl L . j£\ oJl2jco h l\ jJl aJL^>- objli' :Protista oL^j^UaJl 

Z>-jJu Ajjb jJl ^ ^li>J j ciolp j i^Jl ^^^Lp ^ ys>zj M <w>jl oIjL) :Bryophyta oUjIjpJl 

jJl j^luJl ^ <j^*-> j <.£uIp j i>c-wJl ^ ji>cj 4ia. : .^vu oIjLJ : Ferns oL%m^-j^JI 

^j^o JjUjJI jt^Jip >- Lfl tc^S' jiJl ila^vo aJLo oUI :Porifera or Sponges oLaL^Jl 

,<zj\ jJJLlI j jiill yo ^JiSGl 

^ jy 5 j ^b-i JjUj oli Lfo— ^- aJLo oUI :Cnidaria oU^-^Ul 

oJlp J^>J JJuJl yo ^jlp ^1 io^JLo L^sL^>-l oUI j tr >Jl y* : Arthropoda oLJU^jLJI 

<.^vJ jJl ^wiL>- ^v^vJo ^^laJco jj>-j jt-wj>cj J^^^ oUI ^w>cJ 1 yo j^>c_x3 iMollusca oL>^>- jJl 

.4Jj>-I^ jl a^jL>- 0 Ji (.i^U*- is^vlS' iiwL/? j 

^(wJu^ ^^^l^ J^V* >o j t wojo oUI yo ip :Echinodermata JlUJl oLS'jJ* 

. j%-^>tJl <L : ~JS l5l j^i) L^i« wbwbJllj 

Ajj^Jill L^_>o ^^iSCjsi y ^ L^^-l j tr oJo oUI j t ^>Jl yo ip j^>«^3 :Chordata oLL>Jl 
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^jja sjj j^- jj\ _^*' 
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SJ^l jJl 
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^LaLJi jiJujJi 
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jwiu-LJi t^pJ a./?ll 
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j*>L^Ji jJuJl 
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j^<jJ>Jl Cj^J>Jl cJ.^Jl 
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V 







> w 



(oIjlJJIj oIjJLaj^I) 5J-I obsl£Jl ^L->-\ ^sU-Ol ^ jtfl , J^JSI J^ftlf 
(Jujjdl j>\*H\s obJjjJO 5J-I ohJl£Jl ^Lws-S! ^sU-£JI ^ J^ 1 =<jjl*«J^I 



m 

HI 
HA 



( \ 

V J 

V y 



> or 







otaU^ ^»|jj>ci^l iL^?l jia o jiiJ ^jLJl p-LJl cu>J 4j1 ./?<J1 ^!^>-^l ^-s^ j 








. J^> j>z}\ o ^s^?L>t^J ^illa^Jl j»lwL>tl^l (, J^> ^>JU 








.4^Jbc« o^l^vaj ^rV^ ^-^j J ^p^Jt 




J j^JlSl ju^P jl <wii>eil JiLl ^ J jJj£- c^l^all ^^-wwj 4jjii oils' 





.dJU-U» <.4 t oL^5' o^Lo l c 4-ili' jl l^wb-l OjLs^I liUllL Iji^ ciL^ J^pI . jlS j^JI 



. LgJli^ol ciiL^ aS^JI) cJ^-° J^^" ci^^ (j^jj^^j jdJ^ j-^^ uy^-^ 

.i^SCj^^ jl J ii>-LJl Jul j^Jl M 

JlSjII yj jiJL dJUup pLo( ycsll! *lk*u j dLolj Ju^kll £j ^jl^pI (oLuJJ) • 



.aIL* ^>tlt J^ - ^ J^*^ cr^' ifiJadl j j5i Ml ^ ^ ^-1 
.^L^SGl Ujl^ p\ a^L^SOI J\ jJill J^ M 

. Jili ciUi^ JiJl ^Jik> ^ La JjU^I ^ dr* L j jf 3 jis N 

.^L^SGl ^1 jil ^IJb^l^l Jjxj J ^UaJl j P-llL 1jl>- ciLJb J^pI 

: ljLj! ^45fcl! ^Uiia/J 43U! 

.oijj jl apxpjj j\ jl ^1 ^ijJ *y 
.c^Lil jlSCil j O^ilSGl *Ul j ^Uk!L juidl J Sj^>dl aJ-I oUI jj-l Jbjj; y> jSb 
J^Uill joo j j *liL dLJb Ju~p1 j ^a^I jr^' £° J^L*^I oljUiJl JJ jl 

.L^J, j! oL»LJl .Up ciJbLULx^l Jl>- 
.dJL5 Si jJLa L^io ^Ij^rl jl oIjL) ^1 JlS'Ij jl 3 jJcJ M 
.olJLJl ^^vi JOo Ijlj>- j j^U^JI j ^liL ciLJb J^i^l 
4-o\ c SCJ( ^IjJjI jj^ ^ U^Ij^I jl oULJl (J -vwJj t^UllI ^ ^ a^LvJ-L IjUs^j Jl>- J 

.aJI jJI 



?cpl>-t 



OLoiJI Ol blLi al 



:dU?ji45>^ j-^-l 41111 
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r 









^ 2ml ^L^>! [7] 



JqLluJJI y_o LO^dLlI 

J J_p^> ) 3 jjVl Benedict reagent 
I o\ il in'i SI q^j_oJ| OljLoloJI 



cup I hp II Olq^lJIq :*Iq_oJI 



^llll 



?dL^>jjij dJUobo Ls • 

^ ^i^uJ ISlo • 




J^>w«J ^llli 



OLolJI OLbl j i^l 



bi LJJ i II 0_O i nMI 



I rft il m i S I q_^j_oJ| OljLdioJI 



cup I hp II Olq^lJIq :*Iq_oJI 



:j^Jji5lj^3 «lll 



OLoiJI Ol blLi-al 



m 



bi LJJ i II 0-O LO^dLlI 



y> j Sudan IV reagent £6taj~> 

i j (j J y^u id j^J^ll <j jLjiij JjIS 
I n\ il in i -SI qj^j_oJ| oljLdioJI 



CUqJJqoJI Olq^lllq :ilq_oJI 

(0 



c jJcv^l £-kS L^Jai j^J c^JgUaJl ^y* o 4jJai ^JaSI | ^ | 

(j gj^3\ ^\ caJu^JI Jus^i! ^kio pLo 2ml 

.^k2ll *UI 2ml ijjf Jj .^b^Jl 
.iujVl c-^jUVI Jl (O 2mlcJ^I [7] 

^llll 

?ciUi> j jij d-Uobo 













) 






r 






r 






£ 




^U»Vt j ljLLu _$j_JI) 2Lc*Jt oLol&l j»Lu».V ^jU*^J) i_uS j^ll 




:<y 2ml Ji jsJl Jp iujVl vce^ 1 J 0 
i^jjVl ^uVl JIojjj-JI ejLilS' 2ml [7] 



OLoiJI Ol blLi-al 



















Y 








r 






t 



JqLluJJI y_o LO^dLlI 

j Jj^o OjDl Jjjt ) biuret^ JJt J I 

I n\ il m i S I g_3J_oJ| OljLdLcJI 

cup I hp II Olq^lJIq ^Iq_oJI 



: JjLJI JjJoJ^ ^ dAjlia>-ita Jj>^ 4IIII 

?SlL- 1^1 j oUI L^Jb: oils' oujVl 



on 
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N 
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C 
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0) 



W^i 

? y^Sf l y2J» \^ c-iki- LsT ^! • 



(0 




DNA .1 
RNA . v 

^ 



:RNA&DNA^ aJjUJlJ JbJl JjJbLl^j^u-l \J] 



RNA 


DNA 



































.iliJl lift J ctlipj-ojf £j JLSl 
Jj t ila^ oL^SLo Jl LiJl amylase jJLoVl j*jyl 

^JJl yjJl JbJb^ dllP j^jf J CJl ^ jJb i>y*^Jl oJUfc 

.o^y VI i^LxJ o j^jlj ^Hwsii .pH ^u^-jjwLisI jJl 



OLolJI OLbl J i^l 



bi LJJ i II Qlo i nMI 

.o^jj^l JsLU <Jp pH jolj^lsiwul 
I n\ il 1 1 1 i SI q^j_oJ| oljLdloJI 

cup I hp II Olq^lJIq :*Iq_oJI 

JJU t y.o l*j J jl£ t 7.o j r JLwoT 

^JLi*^l cjJL^Vl p^jJl iLijJ J^^l ^31 j-a IJla <. (pH=7.5) ^Jidl J jJb>J.l ^Ij^^oL Iju( [7] 

.LiJI J jJi^- y 2ml t jJLoVl y 2ml c(pH> 7.5) c^Jailt J ^JUdl y 1 ml ^ ijjf J [7] 
.LiJl Jj^Uy 2ml c jJLoVl^y 2mh(pH<7.5) tjJadlJjJUIl iml^ isJUijj! J [r] 

o jUj^UVliJyl [7] 






jJl J jJK yo AjjLv^o ol ^kS ^uUVl J,l c_i*s>l [Y] 













pH=V, o 








pH >V , o 


jj^ol + L^J 


Y 




pH <V , o 




r 



?<3jjSn j jiii Ljj c-^jUVi • 

ik>Uaj| ijj>el3l JiC ^wuUVl I • 



ijfU jo pH wUp \J^j>- ^j^^Jl J^o^o C0wl*il ^ </?<kl J-pL*»j (j-Uw^Jl I ^ I 

?sju1I J pH colj ISI (l^Jl ^Ji4 Lo J^Vl J\ c(Y , o : ) , o) 




i 1 1 !-► 



£_ 0 1 



4 pH 0 1 



0 1 



I 




II 




III 




IV 
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o 

o 

o 

o ° 


(o) 




(0 


o 
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(r) 




<Y) 


o 

o 


^» o 











O) 



pH = V 



pH= ^ 



pH= n 



pH = \ * pH = A 



lift J^LlJ JJuVl jj^l pi^Jl • 

4j ^>d! 





pH Jl 








V-V,o 
















V,o-A 







.j j-^j 0 jij^^J u^rjj\r^\j u^-^^^J c^rTJj w ^^ (J-^ <S ® ^^3^" f | 

?oLJj^JI ^Itj J, br ^1 [7] 

LtAiU ^jl^j J^b ^l^il ^Ij-oVl iojlio 

aJIxJI oljLJl (^1 [a] 



.aJ-I obslS3l LM>- J>-b iiUaJl J2J oLUp J jj-JJ ^ ioU-Vl ol^SLJl [7] 
.i^jj^JlSJipLSJlj^^l ^SLJl ^ DNAc RNA [T] 




• ^3^1 iLu ojl JA oU- j^ job ^ t JjLJI J jwU-l J 




r 



QLolJI OLbh'i ~>l 











JqI i"j"f i II u_o LO^dLlI 



^ o p-> ccJLlJl c3jj ^lJj>d^lj w^jIjJI ^ ^y 3 ^- I t I 
4^*J| JM>- ^ jJl ci .^4 ^Jl JiU- JLlP ^ jJl 



I rh il in'i SI gj^j_oJ| QljLriloJI 

c 4Ja^*>U.i c ^wJlJI ly^S] ^\JJ*^j»\ 

d if) I to Q II olq^lllq :*Iq_oJI 






^ci^ 1 s dUjb^l aip UljS jJl L^l ^Jlp p5 

^Sfju J JJJI^L J^aJl L^U oju ^ 



i^V [T] 
i^V [Y] 

^llll: 



"A 



OLolJI OUqLlLdI 



.bl i'ii i II u_o lot eft II 

I nN il ni'i SI gj^j_oJ| n\ 0 II 

t ^b^iwo c I^JlJl^-j oULJl ( J t ^>t^J 
. VJ Udl 



d if) I to Q II olq^lllq :*Iq_oJI 



. ^j^Sl L^U- ^ i^kJl S5JaJl Ji^M j <.( 1 Ox) 

. dUS j cL^ ^jJ^I jJl ^l^l l-*iS1 j c L^JiftLi L^AiH [~^] 
olft j^jl ?L!^I J jSfl L$iJi^ Jill U .(40x) ^^Jl! c^iGl 5 yil i^Jl L ^a>JI [7] 




:l^L)i>jj oULJl Jt ; ^-^ 

J J^~\ <i J ^J^>^ oLJ aJl>- J l^ilb-M ^1 iS* JLlil j iibjkll ^-51 Jill [Y] 



<5 JLill ^~S1 jJl 


ilk, aJl>- 









































?i»LLJl lift y> ~^~J liU 



© 



iLditlt pLluH p^n ^ 





OLoiJI Ol blLi-al 



.bl i'ii i II u_o LO^dLlI 



I rft il m i S I g_3J_oJ| OljldLo-H 



bi^VU SUU1U aI^UI 



s 



cup I hp II Olq^lJIq :*Iq_oJI 





:l^LUjj J^^oj 4ia>-^lJl 



• OjjJI jcL- juu c-JtiLl SjLlJ d^JL4 liLo : Ji^^ [7] 



^llll 



/ \ 




QLoAJI OLbh i^l 



bi ill i " 0-o LO^dLlI 

I il nil SI q_3 j_cJI OljLdioJI 
d if) I to Q II olq^lJIq ^Iq-oJI 



G-0 





JiClSl 4^ Jt is^vJ^LJco ^JaS <Jp (JwbJ.1 dJULJl C^to jti [y] 

? ^ aJj^U ^ Jirlil* • 

? ^^J^Lidl 4jJai JlC liLo • 

(!) • 

M • 

? iolj jJI ob ji^ll wb>- jj • 



(I) 




? j%^>ti-l (J AjjL^Io oLo y> j Jjfc • 

? 

? J^LtJl IJl& ^r^J • 



T 

■.iJ^&J^]^ ^I^'cJUl JSCUI^I [T] 
Ji JlSv^xJI ^-s^^j • 

:\ 

:Y 

^. ^oj6\ IJu* iiJsj U • 





Sjj^£? dJULol .Si jJl iwi^ L>*A^I j Si jJl aJ j\ L^U-I ^ JSC Sj^l 0LL/2AJ dJli^lj^ * j-v^ J pr~| 
aJl>- ^wb- t jLJ^AJ 0L2JI J ^1 <SJjJI objIiGl <j^y 

.dbU-l ? Si jJI a! si jJI aJ jI ^l£Jl li* 




Si jJl aJ jl l^i* aJl>- cJlS' IS! Lo ^Jb- .iiJb£ l>*^>- oULJl J,Ul J |~T] 

l^-vij .aJI aI aJLJ cJlS" lij La ^wb- col jJl iwLi^ L^wo ^1 cJlS" ISIj .Si jJl i^Li^- aI 

.aJl>- ^0 J <uii£| ^ISI jl ^21! 















iy~y 






iy-y 


iy~y 






Izyry Jf- 


JA 


*l o!jli^%JI 


JA 


liyy Jf- 


JA 




6$ J>- 


liyry jf- 




i\jS\ 



...:(!) JJ^I^jJ • 
:(_>-) iJliU ^ • 

i^r^idl • 



5Lul ^-ptJlj iLuLdlt ^ALojVt 4j-4 ^iiLtifc4 j^^fr 



OLolJI OLbLu_Dl 




JqLluJJI y_o LO^dLlI 

I n\ il 1 1 1 "i S I q_^j_oJ| OljLdLoJI 

.I4JLU, 
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